POSTHARVEST RESPONSE OF LEMON FRUIT TO HOT WATER
IMMERSION, QUARANTINE COLD OR METHYL BROMIDE FUMIGATION
TREATMENTS DEPENDS ON PREHARVEST GROWING TEMPERATURE
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For several years we have treated | enons and grapefruit grown in different
producti on areas (San Joaquin Valley, Coastal and Desert) and harvested at

di fferent seasons (sumrer, autum, w nter, spring) of the year with heat, cold,
or methyl brom de (MB) fumi gation insect quarantine treatnents. Fruit often
mar kedly varied in their susceptibility or tolerance to injury that is often
caused by these postharvest stress treatnents.

In those tests fruit response variability may have been because: (1) the fruit
were grown in different geographic growi ng areas and consequently were harvested
at different times of the year; (2) there were cultural variations
(fertilization, irrigation, rootstocks, pesticide applications, etc.) between

t he geographic areas; and (3) there were |large tenperature differences between
the production areas and anong tines of the year when the fruit are harvested.
There is a need to determ ne what causes this variable injury response in order
t hat postharvest insecticidal quarantine treatnments may be fairly evaluated for
commer ci al use.

In our present tests, to determ ne whether tenperature is a factor, Eureka and
Li sbon | enmon trees obtained froma comrercial nursery were grown outdoors at
Fresno in 5-gallon containers, all on drip irrigation, using uniformfertilizer,
preharvest insect control treatments and pruning procedures. Plants were exposed
to the sane climatic factors, e.g., tenperature, |ight exposure, rain, etc.
Therefore, all trees had a uniform background. In Septenber approximately 50-60
trees were noved fromtheir hot outdoor summer environnment and placed in three
greenhouses, 15-20 trees per greenhouse. Initially all three greenhouses were
mai ntai ned at the sane tenperature, to continue exposure to the hot summer
conditions. In late October the weather had cool ed enough so that it was

possi ble to cool the greenhouses to sinulate sone representative coastal and
val l ey tenperatures during the times when fruit are harvested. At that tine one
greenhouse (the "cool" greenhouse, roughly sinulating some coastal and valley

wi nter conditions) was set to 5-10°C ni ght and a day maxi num of 200. A second
greenhouse (the "warnt greenhouse, sinulating sumrer coastal conditions and
desert w nter
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conditions) was set at 18-22° night and up to 30-33° days. The third greenhouse
(the "hot" greenhouse, sinulating |ate sumer and early autumm desert

conditions) was set at 25-30° night mninmnms and 35-40° day nmaxi numns.

Representative fruit were harvested after 1, 2 or 4 weeks exposure in these

cool, warm or hot greenhouses. After harvest, fruit were held at 20° overni ght
(approximately 18 hours) then sanples were handled in the follow ng manner: (1)

not treated; (2) imersed in hot water (HW) (55°C/5 mn., a dose previously
found to usually injure lenons); (3) given a fruit fly quarantine cold treatnment

(CT) (140.5° 3 weeks); or (4) fumigated with MB (60 gm MB/n?/2 hr at 21°, a dose
that exceeds fruit fly quarantine requirenents but that had nore chance of
injuring fruit and therefore providing nore information of value than would the
guar anti ne dose which usually does not injure fruit). The |l enons from al

treatnments were then stored 4 weeks at 10° to roughly simulate shipping and

mar keting conditions. Injury caused by the treatnents devel oped during that
4-week period. Fruit were inspected for any peel injury synptons that could have
been caused by the postharvest stress treatnents.

HW caused nore peel injury to fruit fromthe cool greenhouse (82% than from
the hot greenhouse (32% injury) The incidence and severity of injuries increased
with tinme fruit were held in the cool er greenhouse. CT caused nore peel injury
in fruit fromthe hot (94% greenhouse than fromthe warm (48% or cool (16%
greenhouses. Variation to MB injury was not as dramatic, but was least in fruit
fromthe cool and warm greenhouses (2-3% and nost fromthe hot greenhouse
(14% . MB injury increased only slightly with tinme fruit were held in
greenhouses at different tenperatures.

These and other tests show clearly that preharvest environnment definitely
affects fruit postharvest response to stress (cold, heat and fum gation)
treatnments. Fruit preconditioned on the tree at cool tenperatures (coastal and
vall ey conditions) are, after harvest, tolerant to cold treatnents and
susceptible to injury by heat treatnment. Fruit conditioned on trees at hot
tenperatures (sunmer-early autumm desert conditions) are tolerant to heat
treatment and susceptible to cold treatnment injury.
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